INTRODUCTION
Non-canonical nucleotides are present in all cells and are potentially lethal to the system. Inosine triphosphate (ITP) and xanthosine triphosphate (XTP) are formed upon deamination of ATP and GTP as a result of chemical mutagens and oxidative damage. Both ITP and XTP hinder transcription rate as well as efficiency. Ribonucleic acid synthesis requires safeguard mechanisms to minimize undesired incorporation of ITP and XTP. Here, we present the crystal structure of YjjX, a protein of hitherto unknown function. The three-dimensional fold of YjjX is similar to that of MJ0226 from Methanococcus janschii, which possesses nucleotidase activity and Maf protein which constitutes nucleotide binding ability. Our biochemical analysis of YjjX shows that it interacts with elongation factor Tu and exhibits highly specific phosphatase activity for inosine and xanthosine triphosphates. In comparison, its activity and specificity for other nucleosides as well as nucleotide triphosphates is significantly lower or negligible. As such, YjjX is the first Escherichia coli inosine/xanthosine triphosphatase identified. We propose that unlike other ITPases; YjjX has a dual function of clearing the non-canonical nucleotides from the nucleotide pool and regulating the translation machinery to counter oxidative stress.
METHODS
YjjX protein was purified to near-homogeneity using a His tag affinity IMAC column. YjjX crystals were grown in 0.1 M Tris-HCl (pH 8.0) containing 1-1.2 M lithium sulfate and 2% (v/v) MPD using hanging drop vapor diffusion method at room temperature. Structure of YjjX was determined at 2.3 Å with SAD method. Structural comparison of YjjX monomer with Mj0226 and Maf monomers was applied with Dali program. Docking of ATP in the putative binding pocket was run with AutoDock program. Kinetic data for ITPase activity were determined by measuring the P i released in an enzymatic assay by coincubation of substrate with YjjX. The P i released was measured colorimetrically
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